Flow cytometric analysis of DNA replication during the differentiation of 3T3-L1 preadipocytes.
We have employed a flow cytometric method of monitoring DNA synthesis in order to study the stimulation of DNA replication during the induction of adipocyte differentiation in the preadipocyte cell line 3T3-L1. When confluent monolayers of this cell line are treated with a mixture of methyl isobutyl xanthine, dexamethasone, and insulin (MDI), they undergo at least one round of cell division, which is followed by the de novo synthesis of many enzymes that are involved in the formation of lipid. If the MDI-treated cells are incubated in iododeoxyuridine (IdUrd)- or bromodeoxyuridine (BrdUrd)-containing medium and subsequently stained with antibodies specific for these base analogues and with propidium iodide (PI), the kinetics of the induction of replication can be monitored. No differences in the patterns of IdUrd incorporation versus PI staining were observed between exponentially growing 3T3-L1 cells and those that had been stimulated to replicate DNA with MDI. In addition, we developed a flow cytometric (FCM) method for staining fatty acid synthetase and localizing the antigen in the G1 phase. We have thus demonstrated the feasibility of this methodology for correlating by FCM the production of enzymes such as fatty acid synthetase with IdUrd and BrUrd incorporation. The technique should permit studies of the inhibition of differentiation of adipocytes by halogenated pyrimidines.